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(54) ELECTRIC DOUBLE-LAYER CAPACITOR 

(57)Abstract: 

PURPOSE: To provide an electric double-layer capacitor, wherein conventional defects are 
overcome, the internal resistance is low.the low internal resistance is not changed even if 
discharging is overlapped, and the long life is provided. 

CONSTITUTION: This electric double-layer capacitor is related to the electric double-later 
capacitor, which is constituted by bonding polarizing electrodes on one surface or both surfaces 
of a conductive material by using a conductive bonding agent. Therefore, the polarizing 
electrode is mainly formed of carbon material comprising carbon, noncrystalline carbon and 
expanded graphite. As the conductive bonding agent, the bonding agent mainly comprising a 
resin and expanded graphite is used. Or the polarizing electrode is formed of a carbon material 
mainly comprising the activated carbon, the noncrystalline carbon and the expanded graphite; 
and the conductive bonding agent, the bonding agent chiefly comprising the resin and the 
expanded graphite is used. 
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H 


17-4 


9000 


78000 


262000 


* 


T 


mm 


H : 3 Ow 


:%©H 2 S0 4 


mm 







[0044] m&<, mwt<. iMi**js*#v*ft-*«* 

[maws) mm ^>*£SHfti-5t>©-?*>3. 
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[SHI HI ¥)$7¥28 2 4 B 

M*IE i ] 

mmm 

\wm\ mm 

[#fft»*©fffl] 

mm 1 1 »© ffi^ L < ttffiffiK, #«tt 

mm 2 ] mmm^nm l < mm\^ 

If^/^fc&^T, SWE3)«tt»3»SiJK:, ±£L 

#S 1 75£ 3 ©vvf JtjWqE«©*ftrm** ir^f 
6 ] #SK£*#*WS. *° y 5 K 

mmmmmmmm^rxmtz r t ± 9 # 

bft* fc©T-fc5H #S 1 Xti 3 tta«©*Mraidr 

mm 7 ] smm^ ±t lx# y *as#*m % k 

#Kfkft»H«CTTiMt5 r £ J: 5 # H B B fTO#*4 £ 

-cfc3i*#S i xt± 3 fctafcowsril**/^*. 
[it*il 8 ] a&jfc fcfc it 5 ffitt^ £ Jt* 

tf\ ffitt^Wl 0 0*»ffit*fUT»iSIMB^O. o 1 
-1 0 0 0Sft»T?&5fl*S7 (Clffl«©*MZfii^ 

TtMtS i £ J: 5 ^lfSieti»W 
J)!©tf:«\ fittl*©! 0 OSft|fl5t»LT«H5fttt«f 



IB^ 0. 5-10 0fi*3T'fc5f»*il7 ictB*©ma 
I ft*5i o] mm\ &UnkM2dA Kttmi . 7 

TtVA<mife . tfv^uy, ^y/ntv^ #yr 

V, #!)ifl/yf!/7^1/-F (PET) , 

#yyfl/yfW7?k-h (PBT) , AW'fiV- 

f>y^=f.A, % T^y^^'A, r>U^y=?X 

P ^ i/T" P - y 9vH? /I/ n - * , * /V jff dp. i/ J 

n ->7° b tVHr;V n - ^ j; t) atfixfc 1 SXtt 2 
±©JS^*b-e*)5f**5 2 iCfE*©*^ZfiI=3f^^-> 

[ft*ii 1 1 1 mmmmm, t 

© -C fe 5 «5ftri 2 (cE*©a^r JS + /n ~> 9 o 
[ff*^l 2] WKaJ, F;vniy, Tirhy, yjc, ^ 
;r#y-/k 7°p^V-;K tF7?bdi 

^^-T^i 19 Sfftufd 1 fixtt 2 ajy±©?s^-e 
feSfMiIi ilc:fS«©llftlzMS^^/^>^ 0 

ftott*as, 0 omm^mLxBmmft 
0 . 01-5000 fijBUT?*) mm 2 (ctaic©*« 

[0001] 

M-f6fc©T'&5 0 

[0002] 

©^r^^v'i? £ LTv-T n y©^ * y ($av<y ^TyT" 
ffl«jR£ LT^V > feitLTV' l 5/5^ Sftjgf B ft^^T^5 

a«<, tA~i:WA©^sjt^s#B#t^mts^ 

£©-t-t5mrfiS^^^>^©MsgjtiT^5 

[0 0 0 3] « <£ 9 , mzaidr-t^v-^ffl©^* 

mmmm^-t 5 ^ & ic 3 * ? 4 /jm^s a 3 *vc*5 

tLfct>© (#l¥l - 1 0 2 9 1 4^S#1) 



(11) 
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%mmm mm^s - 1 4 1 e 2 9^mm) x 

f±^oy^*{©*-#>7*-A*jKjgLfcfe© mm 

¥ 3 - 1 4 1 6 2 9 , t 

Lt^Uifky, tfyT'niru'ySrffl^fcfc® mm 
¥4-2 2 0 6 2 ^ ^yr-fey^©7Ky 

-r-Srffl^fct© (#S¥4-2 8 8 3 6 

1) ©l£ffl^i§li£tvti^ 0 

[0 0 0 4] 

^tcio T#fc#«im«-m, rt^fift©ftr^i& 

<£S*eS It © £ < 1-5 r. t is fflil t ^ 5 
<, #y 7irySrffl^ft>b©li#y7iry©**tt^g 

v^ft(crt«s^ift<, lie, /KyriryiW« n m 

S*ftTV^c 0 

[0005] x, mmmTifz^tzmix, ? 
fc*&««ri&#> ^r/v*y©«^«^T^^y 

[0 0 0 6] HC, *'7^^*^©SfW5Siitt©^ 
«#S©>tffi«L< tt^ffifC, #ffitttt«£rz»*tt«* 

ft, fljjttfx #M¥5 - 0 7 4 6 5 8^$T14£z_Z 

ft-o ^\ y 7 -7 y immmm^ v ^ 

^777^ hS«ftT1±, ft 

*S©^(Cil^l^^y*^y^-7?W-ya>t5tt 

##81^ 5 icjftAT # 5 < 4 o f L4 5 i ^ 
[0 0 0 7] ±fa«©^MBL, rtas 



[0 0 0 8] 

[ilM?ft-r5/cft©#J£] ±|EBW*j»ftt5fcft 

©^ffi*L<tiffiffiic, 7«««£W*ffigfffl£ffl 
i^g^LTlfj&£ft5miSrmi^^(cfc^ 

tfBSSIM&J: 9 ft SftSUfffc J: Defile LtcZ ifcWti 

*«ttg*SJt, ±t LTfflJ§Xtf*iMM&J: "9 ft5g 
*$J£ffiffl L± r t £«Hii 1"5 % ©T?4><5„ 
[0 0 0 9] HP*,, *^BJ©^BMfctt, ±fESW^jt 
Bfct 5 ^ ft i-SMW^^ffo fclSf:, BfRSftli-HJ-fc 

* w-i/g y\cX 5ira©8i?Ii|XllSrSB - S ftv^ t v^5 

i/^^-et 5© t?f±4v^»i v> 5 »l, MtW§fE^ 
[0 0 10] £(Tic*^l^^#:^Wj11-5„ 

loon] *3sw©*ft-ai*+/^^ii, ±e© 

i » 0 , ffift^S3itt©3lttW©frB* L < ttPSffi 

^5^^7©t©-e&5©-c\ t-f, E.©^ v ffitt*St 

[0 0 12] *3SM-effifflt5^ffitt««l4. ±iU 
ffittR *SR^*»U f BEMft«t "9 ft5^*tf (cj; "9 

^tib©5fe©ffitt^tLT 
fi, 1-^'1> fflW&*033S**K Xfi, ^S, 

©-g-jsWIfll Srift-ffc L , tife t J: o TBiS Lfc t © ^Jf 

Mttm i>*^, ««^©ttt©fc©* 

^\ 5 0 0m'/gRi:^tU\ 

[o o 1 3] Hfria# H B B »^* («s#f*3it§^y 

5 0 ^asr^*S:Sii£1- 5rcft©HSt ft5 
5/5\ #(cPig§tiftV\ 



(12) 



ftM¥7-l 6 15 8 9 



[0014] mm%x*hmm.mvm& ] o<k ! ®<D 

U noSSKft LfcHfp v £ 9 0 OTCfiiLtofiirc&fl 

u 5 offi^b 3 o ofemmMmttm^h 

[0015] JifEStt^ KS^ft i ©*tti±, @ m k 

ffitt^ i o o mmi^Lxmmm'mz o . o 

i~i o o oSftSP, »*L<ii, o. i~5 00ii 

[o o l 6] X, ffittl;^MIfO*«fcft5»li§t©* 

J;v«xii\ M*l 0 OliSI'tLTMIKI 
ifcSfflJffcO. 5-1 0 Ofift^ #4L<H\ 1~ 
5 0 JtASftffltS ^ 5 Iffl^ifS r t § 0 
[0 0 17] **H?ttffltstfilE£tttt*SH\ 

[0 0 18] Jfcfc, iOffittKS^ttSr, iftSfc^Cf/r 

[0019] ±fB©i. 5 t LT#&ftfcjSSft*fcte|S 

©fe&SiCiPSllftV^ 600-3000 °C> 
L<B\ 7 0 0~1 5 0 0 < C'Cfi : 5it* j a*U<, 3 

o o oSi o *^fflS?0»$ii^F®lWfcilS*6#* 
l< ft oan»"eii*< , 6 o o* * uffi^sureojs 

[0020] J: 5 ur^5>*ifc*»9l©^Stt« 

ZSl^+'^lWftfl&MMfc LTftffl1-5r ktf 
T?f 5. 

[0021] i©i5tLr»3fiSixfc*3SWo^«tt 

x % -r -e ttra l tmJB * 9 ft 5 t> © -ca> 

9, rjlfe©rt©«ffl|^tLTtt, £<L&!k£££i_ 



^l^ylfJi, ABSfflJH, *U7i=l/y-t/V7i 

-hffliii, Ttv*mm, #y^yy, xy-fut-u 
y v 7Ky7-fef-wy s ^f-yyR#tf~A*#S£f^ *° 
y*f-yy, t'yf, jKyx^u-yru-^u—b (p 
et) , mv^vy^vyzv-y (pbt) , 

f-yy=fi>, N x.=f-v-s-fvWvdk s -mj/i^^a, 

T^y^d'A, £u^ydx i/yn-y^ 

=fi^ y fc*;vV7"^7-/K /-fvHrA-P-T;, t K 

n # ->7°n t>-fe;vn - * J; 9 Sfitifc 1 UXli 2 MU 

[0 0 2 2]^ mmmmmit, mi^mm 

Z$/uX°^Xh£<, ~<nmm$lftbLXiX h/wx 
y, TH?hy, ^^y-/v, ^^y-;v, 7°n/V 

-/K Th7^nnif l/y, h y ^ n;Hfl/y, 7l 
7^/-/K v ! yf-/^-r/vJ;'9aimfcia 

[oo23i^, ±E*«ttgs«!c*JW5, iia 

tfiV^i, ^xf4\ Will OOfit^lc^LT, 
«&i»**0. 0 1~5 0 0 0ia iMO~2 0 0 

[ o o 2 4 ] *%mxn, hiwisi hta^s 

m&i-^nx-M , r©^, mm^mmx^m 

**K-e^v^ix5»«*tiSi ub> *7^«^ 
^ s SWtt^i,, ^«tt7°7^^5/y^©?«ft^3iifi 

mmm-rz>-ktfx%z> 0 a. «»«^LTa. 

7'-fyy7J-^-h. v-7fP?nx 7irh^ 
h'J/K 1, 2-^ ^jvfcyy. =-Y 

nyj^y, 7°pt: 0 yy^-^" h> ^-j-vvfs-it^ 

fc. L i As Fi, L i BF,. L iPF,. L i C 1 
O4, f F77M/V7ytxi)A, -r h7 7/V:tP;K 
U-K»jg«Lfc^«g:«Mr. Rtt. 7kt-KOH. Na 
OH, H2SO4, HC1, HNO,, ZnCh, ZnB 

[0 0 2 5] X, ±E^«tt«ffi*r. ±IB 

[0 0 2 6] 
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1-5. 

[0 0 2 7] 1 

flya/i^w; Htt t^ io #m ) . « 

ilOmn, itSffi«1 8 0 0mVg) £?I^L/t 0 
1 :©?SttIII^^*W^;;v 

ft E Aft, 1 0 QIC? 3 0 #181. 30kg/cm ? Off * 



0 o C^-C«LT, J^lmm©«!fcStt£tf3KLfc 0 
[0 0 2 8] (¥$«Eg 1 0 ,i m) , 

*°y ■fijVK'M $ KWID* (Wig 1 0 m m) £tf 

[*1] 



u 



10 0 
100 
10 0 
10 0 



0. 5 
0. 5 

1 0 0 

10 0 



0. 0 1 
10 00 

0. 0 1 
10 0 0 



m2] 



#^ 


mm 




m 


mami 


1 0 0 


0. 0 1 


I 0 




1 0 0 


0. 0 1 


2 0 0 


mmi3 


1 0 0 


5 0 0 0 


1 0 


mmu 


1 0 0 


5 0 0 0 


2 0 0 



[0029] mm^tLxtfyzwm (Bwm 



1kHz, 10mA©£iS^^O*^>^« 
[*3] 





mm 


mam 




nm 


***f 


1 - 1 


nmi 


mm 


3-1 


a* 3 




1-2 


m 


mm 2 


3-2 


«B3 




1-3 


mmi 




3-3 






1-4 


m*i 


mm a 


3-4 




&5t#j4 


2-1 


«K2 


mmi 


4-1 






2-2 


mil 2 


wmi 


4-2 




&t#J2 


2-3 


MM 2 




4-3 


WM4 


mm s 


2-4 


ma 2 




4-4 


mm 4 


mm* 
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(mrt) 




(mft) 


1-1 


1000 


3-1 


13 0 0 


1-2 


110 0 


3-2 


14 0 0 


1 — 3 


12 0 


3 — 3 


15 0 


1-4 


1 3 0 


3-4 


1 6 0 


2-1 


1 1 0 


4-1 


1 1 7 


2-2 


1 2 0 


4-2 


13 0 


2-3 


1 3 


4-3 


1 8 


2-4 


2 4 


4-4 


2 9 



[0030] mmm 2 

mm i -vim L±m^mm t mmom-stto 

$T?fWS-§-l-2, 1-3, 2-2, 2-3, 3- 
2, 3-3, 4-2, 4-3£ftV\ jBffiXtfRffi&ft 
KlOmm*) U 3 0wt%©H 2 SO4zlsMSI^ 

toivr, Sg^Sr^l 8K^-f. 
[*5] 



mi 


ms&nm (mn) 


1-2 


18.0 


1-3 


1. 8 


2-2 


1. 8 


2-3 


0. 8 


3-2 


1 8. 0 


3-3 


2. 1 


4-2 


1. 9 


4-3 


I. 2 



* [0 0 3 1] mi&ffl 3 

1 O^m, ^ffiffll 8 0 OmVg) fttf 

Aft, i o ot;-e3 0#IHk 3 0k g/cm 2 ©jBE*-e 

j&ojEjfegu ^©$Mt>£S*#*»H«iT-e9 o o°c 



m Lit, 

me] 













1 0 0 


0, 5 


0. 01 




1 0 0 


0. 5 


10 0 0 




1 0 0 


10 0 


0.0 1 


m«8 


1 Q 0 


1 0 0 


10 0 0 
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mm 


mmm 


5-1 


mm 5 


mm 2 


5-2 


mm 5 


mm 3 


6-1 


mm e 


mm 2 


6-2 


mm 6 


mm 3 


7-1 


mm 7 


mm 2 


7-2 


mm 


mm 3 


8-1 


mm s 


mm 2 


8-2 


mm 


mm 3 



[oo3 2] mcMm^m^^hbomm do 

mm*) £rjf!V\ l^/V/ KDThy-f^/VTy^-V 
[*8] 



* [0 0 3 3] 
[*9] 





« 


^777^ f 






10 0 


0.0 1 


1 0 




10 0 


0. 0 1 


2 0 0 




1 0 0 


5 0 0 0 


1 0 


&**08 


1 0 0 


5 0 0 0 


2 0 0 





mmmm tmn) 


5-1 


140 0 


5-2 


15 0 


6-1 


15 2 


6-2 


2 0 


7-1 


17 0 0 


7-2 


1 9 0 


8-1 


16 2 


8-2 


2 8 





mm 


mmm 




mm. 


mm 


9-1 


mm i 


mm 5 


ii-i 


mm 3 


mms 


9-2 


mm i 


mmm% 


11-2 


mm 3 


mm e 


9-3 


mm i 


mm 7 


1 1-3 


mm 3 


mmi? 


9-4 


mm i 


mms 


1 1-4 


mm 3 


m%m 


10-1 


mm 2 


mm s 


1 2-1 


mm 4 


mm* 


10-2 


mm 2 


mmie 


12-2 


mm 4 


mmiG 


10-3 


mm 2 


mm 7 


12-3 


mm 4 


mm] i 


10-4 


mm2 


mm s 


12-4 


mm 4 


mm* 



[0034] jEm&v%m\zzhb<Dm*sh&m\ i mmmfeLtc. mzmi i i^t. 

^/v/ kd^t}- 7 7*=? /^ry^e ?pu-v<d [fll] 
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^liiS?!liKK (mfl) 




#ffil#iM$i (mil) 


9-1 


3 10 0 


11 — 1 


4 16 0 


9-2 


3 4 6 0 


11-2 


4 3 4 0 


9 — 3 


3 8 0 


11-3 


4 8 0 


9 — 4 


4 0 0 




4 9 0 


10-1 


3 & 0 


12-1 


3 8 7 


10-2 


3 9 0 


1 2-2 


4 1 0 


1 0-3 


4 2 


12-3 


5 6 


10-4 


7 7 


1 2-4 


9 0 



[0 0 3 5] MWi 5 

7 x / ( 1 0 /x m) i gft^ (if 

«10^ mi JtSffiHl 8 0 OmVg) 

-/i^A^2 4B#TO3^Ul£Lfc 0 

5 Omm^©S#rtiCA^ 1 0 0fC3 0#|Hk 3 0 

*#HMT9 0 Ot:* LTJS* 1 mm©«fttS 

tfr, j^oiiaMM^i, si st^ tft 

[Si 2] 





ISM 




9 


1 0 0 


0. 5 


nmi o 


1 0 0 


10 0 



[SI 3] 



§-5y 


w 


S*8J 


13-1 


m 9 




13-2 


mn 9 


mm s 


14-1 


m o 


&m\2 


14-2 


nmi o 


mm z 



[0 0 3 6] m^UA^-km l:;tiboM ( l o 
£§LT\ ftfwfil^/^^SU Stilt 





WRfig&fflSfc (mil) 


13-1. 


8 6 0 0 


13-2 


5 2 0 0 


14 — 1 


3 7 0 0 


1 4-2 


3 10 0 



[0037] \mm i 

*MJ5-efflv^c^«tt«tt (Si 2) ^*#ij4-e 
?vu-b<D-yti t°u>%-m^ bmmzn^mL 

*«feTf«S4BE?!ISS:SrjB!l£Lfc 0 l 6fcjj*t. 

[Si 5] 



#^ 


mm 




16-1 


*K 9 




16-2 




mm& 


16-3 


®H 9 


mm 7 


16-4 


9 




1 7-1 


mi o 




17-2 


Ml 0 


wm 6 


17-3 


«m o 




17-4 


**i o 





[Si 6] 



[S14] 
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^M&iiSM in) 


16-1 


1 3 0 


16-2 


1 4 8 


16-3 


1 6 


16-4 


1 8 


1 7-1 


6 2 


1 7-2 


6 4 


17-3 


8 


1 7-4 


9 



[0 0 3 8] mW 2 

mm i xm ^mm\mm t mmwmmsh m 
v\ 3 owt%©H, so4*8#*teJ*££gi/r*fc 

[Si 7] 





WBKSmgL (Si) 


1 6-1 


6.5 


1 6-2 


6.7 


1 6-3 


0.8 


1 6-4 


0.9 


17 1 


2.8 


17-2 


2.9 


1 7-3 


0.4 


1 7-4 


0.6 



[0 0 3 9] X, 2OOA©SffiH&^£#fc&0« 

[ai s] 





ft ft 


1-2 




1-3 




2-2 


JWT&L 


2-3 




3-2 




3-3 


JWTftL 


4-2 




4-3 


JWTftL 


16-1 




1 6-2 




1 6-3 


a #o (C jm L X v»fc 


1 6-4 




17-1 


WW*" #u (cjjjft^r v»fc 


17-2 


tft*#ti £M®. L r^tc 


17-3 


#tr icjK« ltw£ 


1 7-4 





[0040] mum e 

mmm i tfc^««« t swwwst a© * 

-Cl-2&tJ ? 2-3£ffll\ 3 0wt%®H 2 SO4 7kS 
M£jlS^gLTttM-SS^^£#ilL, 10 

0 0lM^£-e2 OmA-eSm^^S^T^ofCo 
HMMi tmmnjj&Ti, 1 0 0, 5 0 0, 1 0 0 0 

[0 0 4 1] ^»J7 

n»j 1 , 3 5 -ef^H Lfc^sttms t mmm<D 

&%&<D%X1 - 1, 7- l&tf 1 3-l£lV\ 1* 

Y^^SrffSU 1 0 0 0-?>(9fri-?2 OmATl 
SflESSSrtlS:fTftofc 0 HJfifll 1 £ l^«t©^ffi-e 1 , 1 

oo, 500, iooow^/^ (D^m.mWfK*m 

[0 0 4 2] Jfc«0ij3 

X 1 6 - 1 1 7 - 3 £H\ 3 0 w t %©H 2 S 0< 
L, 1 0 0 OtJtJUtX^ OmAXfenUfiMcmtft 

fcofc. %WH kWtkafflsXi. ioo, 500, 

1 0 0 OiM*/WB0$«itM^£88£Lfc. gS£ 
^ 1 9 iC^t„ 

[0 0 4 3] Jt«0!l4 

mm i -efm uc#«tts« t mm^mm^^ 

T*17-4£JlV\ 1^/1 <7)t Yy-ff-frTV*- 
3S^SLT«MZfif t^v^£^gL, lOOOt 
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4 9)^X2 OmA^*flMfettHT&ofc 0 * [Si 9] 

1 i IH#(D^T' 1 , 100, 500, 1000 f-Y^ 

















i 


100 


500 


1000 




1-2 


18. 0 


18. 1 


18. 1 


18. 5 


H 


2-3 


0. 8 


0. 8 


0. 8 


0. 9 


H 


1-1 


1000 


1000 


1000 


1000 


T 


7-1 


1700 


1700 


1700 


170 0 


T 


13-1 


. 8600 


8600 


8600 


8600 


T 


16-1 


6500 


52100 


164300 


* 


H 


17-3 


400 


4200 


21000 




H 


17-4 


9000 


78000 


262000 


* 


T 



mm h : 3 owt%^H 2 so< 7mm 



[0044] m<, mm$±%^mn~mm 



